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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
waveguide forming material which is easily produced at 
low costs of starting materials, has low tackiness in tKe 
uncured state after coating on a substrate, gives a film 
excellent in sensitivity, resolution, heat and moisture 
resistances and adhesiveness and undergoes easy 
adjustment of refractive index. 

SOLUTION: The optical waveguide forming material 
comprises a photo- setting organopolysiloxane 
composition containing (A) a (meth)acryloyloxyl- 
containing organopolysiloxane having a weight average 
molecular weight of 1,000-100,000 represented by the 
average composition formula (CH2=CR1 COO(CH2)n)a 
(Ph)bR2c(R30)dSiO(4-a-b-c-d)/2 (where R1 is H or 
methyl; R2 is a 1-8C alkyl or a 2-8C alkenyl; Ph is 
phenyl; R3 is H or a 1-4C alkyl; 0.05<a<0.9; 0.1<b<0.9; 0< 
c<0.2; 0<d<0.5; 0.8<a+b+c+d<1.5; and n=2-5) and (B) a 
photosensitizes A method for manufacturing an optical 
waveguide using the optical waveguide forming material 
is provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] (A) The following average empirical formula (1) : [Formula 1] 

(CH 2 -CR 1 COO(CH 2 ) J1 ) a (Ph) b R 2 c (R 3 0) d SiO (4 . a . Vc . d ^ (1) 

(Among a formula, in a hydrogen atom or a methyl group, and R2, the alkyl group of the carbon 
atomic numbers 1—8 or the alkenyl radical of the carbon atomic numbers 2-8, and Ph show a 
phenyl group, and R3 shows [ R1 ] the alkyl group of unsubstituted [ of a hydrogen atom or the 
carbon atomic numbers 1-4 ], or an alkoxy permutation.) a is a number with which 0.1<=b<=0,9 
and c are satisfied with of 0<=c<=0.2, and, as for 0.05<=a<=0.9 and b, d is satisfied of 0< d<=0.5 
and 0.8 <=a+b+c+d<=1.5, respectively, n is the integer of 2-5. It is expressed. The optical 
waveguide formation ingredient characterized by weight average molecular weight consisting of a 
photoresist organopolysiloxane constituent containing the (meth)acryloyloxy radical content 
organopolysiloxane (B) photosensitizer which are 1,000-100,000 (polystyrene reduced property 
by GPC). 

[Claim 2] (A) The (meth)acryloyloxy radical content organopolysiloxane of a component is the 
following general formula (2). : CH2=CR1COO-(CH2) n-Si3 (OR4) (2) (in R1, a hydrogen atom or 
a methyl group, and R4 show unsubstituted or an alkoxy permutation alkyl group among a 
formula, and n is the integer of 2-5.) The (meth)acryloyloxy alkyltrialkoxysilane expressed and 
the following general formula (3): PhSi3 (OR5) (Ph shows a phenyl group among a formula and R5 
shows unsubstituted or an alkoxy permutation alkyl group.) (3) the phenyl trialkoxysilane 
expressed — per [ 0.2 ] one mol of silanes of said general formula (2) - 20 molar quantity, and 
the following general formula (4): R2Si(OR6) 3 (R2 shows the alkyl group of the carbon atomic 
numbers 1-8, or the alkenyl radical of the carbon atomic numbers 2-8 among a formula, and R6 
shows unsubstituted or an alkoxy permutation alkyl group.) (4) The optical waveguide formation 
ingredient according to claim 1 which is what is obtained [ organotrialkoxysilane / which is 
expressed ] a cohydrolysis and by carrying out condensation polymerization per [ 0 ] one mol of 
silanes of said general formula (2) - in 5 molar quantity. 

[Claim 3] The manufacture approach of the optical waveguide characterized by irradiating light 
and obtaining a hardening coat after applying an optical waveguide formation ingredient according 
to claim 1 or 2 on a base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical waveguide formation ingredient which 
consists of an ingredient which forms the waveguide as an optical transmission object, and a 
photoresist organopolysiloxane constituent which gives the coat which was excellent in thermal 
resistance and moisture resistance even if it specifically carried out thick-film formation by 
optical exposure, and the manufacture approach of optical waveguide using it. 
[0002] 

[Description of the Prior Art] Problems of property degradation of crack-proof [ although 
observed as optical transmission objects, such as optical waveguide, from points, like a price is 
cheap and the workability of the polysiloxane system resin which is polymeric materials of (2) 
thermal resistance with high (1) transparency is also expensive compared with high (3) quartz 
glass etc. / at the time of thick-film formation ] nature, the transmission loss under a high- 
humidity environment, etc., and a process, such as a troublesome point, remain. 
[0003] Then, in order to solve the trouble of these polysiloxanes system resin, the technique 
about optical waveguide formation with the thick film exceeding 20 micrometers is indicated by 
JP,2001-59918,A by using silicone ladder system resin. It was characterized by heat-curing mold 
resin, a dry etching process is included on the occasion of optical waveguide manufacture, and 
this had the troublesome process. 

[0004] Moreover, the technique which produces the core ridge of optical waveguide directly by 
photoresist silicone oligomer in the patent No. 3133039 official report by the simple approach of 
flushing the unreacted part after optical bridge formation (protection-from-light part with a 
mask) with a suitable solvent is indicated. In addition, the description of this optical waveguide 
material is not the oligomer which is in the place which makes siloxane oligomer mix the molecule 
which has a photopolymerization nature machine, and the photopolymerization nature machine 
combined with direct silicon by covalent bond. 

[0005] Although a plastics system optical material generally has the propagation loss of the light 
by moisture absorption in the bottom of a high-humidity environment including a polysiloxane and 
solution of this problem is aimed at by covering the cladding layer of optical waveguide in an 
amorphous fluororesin layer at JP,2001 -33640A this is not what gave direct moisture 
resistance to the resin which forms a core and a cladding layer. Although the photoresist 
organopolysiloxane constituent is indicated by JP.08-31 1 1 39,A, since the acrylic functionality 
organopolysiloxane resin used in this constituent is what (that is, blocked by the Tori ORGANO 
siloxy radical) does not have functionality radicals, such as an alkoxy group or a hydroxy group, 
in a molecule, it is inferior to the adhesive property over the base material under heating 
conditions etc., and there is no description of the meaning about the refractive index which is a 
factor important as an optical waveguide ingredient in it. 

[0006] Therefore, also in the time of thick-film formation, it excels in the heatproof of a coat, 
moisture resistance, the adhesive property over a base material, etc., and easy and the technical 
development given advantageously industrially are expected the optical waveguide of high quality 
as an optical transmission object. 
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[0007] It was made in view of the above-mentioned situation, this invention is excellent in 
sensibility and definition, and even if it carries out thick-film formation, it aims at the thing which 
used the optical waveguide formation ingredient and it which consist of a photoresist 
organopolysiloxane constituent which gives the coat excellent in thermal resistance and moisture 
resistance, and an adhesive property and for which the manufacture approach of advantageous 
optical waveguide is offered practical and industrially. 

[0008] 1-ru 
[The means for solving a technical problem and the gestalt of implementation of invention] The 
(meth)acryloyloxy alkyltrialkoxysilane expressed with the following general formula (2) as a result 
of repeating examination wholeheartedly, in order that this invention person may attain the 
above-mentioned purpose, It is expressed with the following average empirical formula (1) which 
can obtain the phenyl trialkoxysilane expressed with the following general formula (3), and the 
organotrialkoxysilane expressed with the following general formula (4) as occasion demands a 
cohydrolysis and by carrying out condensation polymerization at a specific rate. Mean molecular 
weights are 1,000-100,000 (polystyrene reduced property by GPC). The siloxane frame of resin 
consists of only 3 functionality siloxane units (namely, ORGANO silsesquioxane unit) 
substantially. The (meth)acryloyloxy radical content organopolysiloxane which the 
photopolymerization nature machine combined with the direct silicon atom by covalent bond, 
Even if the photoresist organopolysiloxane constituent which comes to contain a photosensitizer 
is excellent in sensibility and definition and carries out thick-film formation, the coat excellent in 
thermal resistance and moisture resistance is given after hardening, furthermore, the organic 
radical (an alkyl group — ) of (meth)acryloyloxy radical content organopolysiloxane A refractive 
index is also easily controllable only by changing the introductory ratio of the monovalent 
hydrocarbon radical combined with silicon atoms, such as an alkenyl radical and a phenyl group, 
Therefore, by applying this photoresist organopolysiloxane constituent on a base material, 
irradiating light and stiffening it The knowledge of the ability to manufacture industrially 
advantageously the optical waveguide which also sets at the time of thick-film formation, and 
does not have property degradation of crack-proof nature, the adhesive property under heating 
conditions, the optical transmission loss under a moisture-proof environment, etc., without 
needing dry etching only with photolithography is carried out, and it came to make this invention. 

[0009] therefore, this invention — (0 (A) following average empirical formula (1): — [Formula 2] 

(CH 2 =CR 1 COO(CH 2 ) n ) a (Ph) b R 2 c (R 3 0) d SiO C4 ^^. d)/2 (1) 

(Among a formula, in a hydrogen atom or a methyl group, and R2, the alkyl group of the carbon 
atomic numbers 1-8 or the alkenyl radical of the carbon atomic numbers 2-8, and Ph show a 
phenyl group, and R3 shows [ R1 ] the alkyl group of unsubstituted [ of a hydrogen atom or the 
carbon atomic numbers 1-4 ], or an alkoxy permutation.) a is a number with which 0.1<-b<-0.9 
and c are satisfied with of 0<=c<=0.2, and, as for 0.05<=a<=0.9 and b, d is satisfied of 0< d<-0.5 
and 0.8 <=a+b+c+d<=1.5, respectively, n is the integer of 2-5. It is expressed. The optical 
waveguide formation ingredient characterized by weight average molecular weight consisting of a 
photoresist organopolysiloxane constituent containing the (meth)acryloyloxy radical content 
organopolysiloxane (B) photosensitizer which are 1,000-100,000 (polystyrene reduced property 
by GPC) (II) The (meth)acryloyloxy radical content organopolysiloxane of the above-mentioned 
(A) component is the following general formula (2). : CH2=CR1 COO-(CH2) n-Si3 (OR4) (2) (in 
R1, a hydrogen atom or a methyl group, and R4 show unsubstituted or an alkoxy permutation 
alkyl group among a formula, and n is the integer of 2-5.) The (meth)acryloyloxy 
alkyltrialkoxysilane expressed and the following general formula (3): PhSi3 (OR5) (Ph shows a 
phenyl group among a formula and R5 shows unsubstituted or an alkoxy permutation alkyl group.) 
(3) the phenyl trialkoxysilane expressed — per [ 0.2 ] one mol of silanes of said general formula 
(2) - 20 molar quantity, and the following general formula (4): R2Si(OR6) 3 (R2 shows the alkyl 
group of the carbon atomic numbers 1-8, or the alkenyl radical of the carbon atomic numbers 2- 
8 among a formula, and R6 shows unsubstituted or an alkoxy permutation alkyl group.) (4) The 
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above-mentioned optical waveguide formation ingredient obtained [ organotrialkoxysilane / which 
is expressed ] a cohydrolysis and by carrying out condensation polymerization per [ 0 ] one mol 
of silanes of said general formula (2) - in 5 molar quantity, (III) The manufacture approach of the 
optical waveguide characterized by irradiating light and obtaining a hardening coat is offered after 
applying the above-mentioned optical waveguide formation ingredient on a base material. 
[0010] Hereafter, when it explains per this invention and also to a detail, the siloxane frame in a 
molecule which the (meth)acryloyloxy radical content organopolysiloxane of the (A) component 
used for this invention is shown by the following general formula (1), and has the structure which 
branched in the shape of a three-dimensions network is organopolysiloxane which consists of 
only 3 functionality siloxane units (namely, ORGANO silsesquioxane unit) substantially. 
[0011] 
[Formula 3] 

(CH 2 =CR 1 COO(CH 2 ) n ) a (Ph) b R 2 c (R 3 0) d SiO C4 ^ Vc . d)/2 (1) 

(Among a formula, in a hydrogen atom or a methyl group, and R2, the alkyl group of the carbon 
atomic numbers 1-8 or the alkenyl radical of the carbon atomic numbers 2-8, and Ph show a 
phenyl group, and R3 shows [ R1 ] unsubstituted [ of a hydrogen atom or the carbon atomic 
numbers 1-4 ], or an alkoxy permutation alkyl group.) a is a number with which 0.1<=b<=0.9 and c 
are satisfied with of 0<=c<=0.2, and, as for 0.05<=a<=0.9 and b, d is satisfied of 0< d<=0.5 and 0.8 
<=a+b+c+d<=1.5, respectively, and n is the integer of 2-5. 

[0012] As a substituent R2 in the above-mentioned formula (1), for example A methyl group, an 
ethyl group, A propyl group, an isopropyl group, butyl, an isobutyl radical, tert-butyl, A pentyl 
radical, a neopentyl radical, a hexyl group, a heptyl radical, a cyclohexyl radical, The alkenyl 
radical of the carbon atomic numbers 2-8, such as the alkyl group of the carbon atomic numbers 
1-8, such as a cycloheptyl radical, an octyl radical, and an alpha-ethylhexyl radical, a vinyl group, 
an allyl group, a propenyl radical, an isopropenyl radical, and a butenyl group, is mentioned, and a 
methyl group is desirable especially. In addition, the alkyl group which deuterated a part or all of 
a hydrogen atom that was combined with the carbon atom of the alkyl group illustrated above 
can also be used. 

[0013] As an alkyl group of unsubstituted [ of the carbon atomic numbers 1-4 of R3 ], or an 
alkoxy permutation, a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, an 
isobutyl radical, tert-butyl, a methoxymethyl radical, a methoxy ethyl group, an ethoxy methyl 
group, and an ethoxyethyl radical are mentioned, for example, and a methyl group is desirable 
especially. In addition, the alkyl group which deuterated these (preferably too heavy 
hydrogenation) can also be used. 

[0014] Among a formula (1), in Kami whom a constituent shows photosensitivity, a shows the 
rate of a (meth)acryloyloxy radical of playing an important role, and is 0.05<=a<=0.9 and a number 
with which are preferably satisfied of 0.1<=a<=0.5. It is 0.5<=b<=0.9 preferably, the amount of the 
phenyl group which gives thermal resistance to the hardened material with which b is obtained - 

- being shown — 0.1<=b<=0.9 — c — 0<=c<=0.2 — desirable — 0<=c<=0.1 and d — 0< d<=0.5 - 

- desirable — 0< d<=0.1 — 0.01<=d<=0.1 is satisfied more preferably, and they are 0.8 
<=a+b+c+d<=1.5 and the number with which are preferably satisfied of 1 <=a+b+c+d<=1.1. n is 
the integer of 2-5 and is n= 3 preferably. 

[0015] Moreover, the (meth)acryloyloxy radical content organopolysiloxane of a formula (1) only 
changes the introductory ratio of the organic radical in organopolysiloxane (monovalent 
hydrocarbon radical combined with silicon atoms, such as an alkyl group, an alkenyl radical, and a 
phenyl group), and can adjust the refractive index nD easily. Generally the difference of the 
refractive index of a core and a cladding layer is just over or below 0.3%, and optical waveguide 
can perform control of the refractive index in the above-mentioned organopolysiloxane by 
changing the introductory ratio of an organic radical (alkoxy group combined with the monovalent 
hydrocarbon radical combined with silicon atoms, such as an alkyl group, an alkenyl radical, and a 
phenyl group, or the silicon atom). In addition, the refractive index nD of the (meth)acryloyloxy 
radical content organopolysiloxane of a formula (1) can be made into the range of 1.47-1.55, 
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especially 1.50-1.55. 

[0016] Weight average molecular weight is 1,000-100,000 (it is based on GPC it is the same as 
that of a polystyrene reduced property and the following), and the above-mentioned (meth) 
acryloyloxy radical content organopolysiloxane is 5,000-50,000 preferably. The coat which was 
excellent in thermal resistance and moisture resistance when weight average molecular weight 
was too small is not obtained, but the purpose of this invention may be unable to be attained, if 
too large, the solubility over a solvent may fall, and the definition at the time of optical 
waveguide manufacture may fall. 

[0017] The (meth)acryloyloxy radical content organopolysiloxane of the above-mentioned 
formula (1) is for example, the following general formula (2). : CH2=CR1COO-(CH2) n-Si3 (OR4) 
(2) (R1 and n are the same as the above among a formula, and R4 shows unsubstituted or an 
alkoxy permutation alkyl group.) The (meth)acryloyloxy alkyltrialkoxysilane expressed and the 
following general formula (3): PhSi3 (OR5) (Ph is the same as the above among a formula, and R5 
shows unsubstituted or an alkoxy permutation alkyl group.) (3) The phenyl trialkoxysilane shown 
and also the need are accepted, and it is the following general formula (4). : R2Si3 (OR6) (R2 is 
the same as the above among a formula, and R6 shows unsubstituted or an alkoxy permutation 
alkyl group.) (4) The organotrialkoxysilane expressed can be manufactured by presenting a 
cohydrolysis and condensation polymerization. 

[0018] Unsubstituted or the alkoxy permutation alkyl group expressed with R4 of said general 
formula (2) here Generally the thing of the carbon atomic numbers 1-12, especially the thing of 
the carbon atomic numbers 1-4 are desirable. As such an unsubstituted alkyl group and an 
alkoxy permutation alkyl group For example, a methyl group, an ethyl group, a propyl group, an 
isopropyl group, butyl, An isobutyl radical, tert-butyl, a pentyl radical, a neopentyl radical, a hexyl 
group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group, the dodecyl, a 
methoxymethyl radical, a methoxy ethyl group, an ethoxy methyl group, an ethoxyethyl radical, 
etc. are mentioned. A methyl group is desirable especially and it can also use the alkyl group 
deuterated for the purpose. 

[0019] The thing same as unsubstituted [ which is expressed with R5 of said general formula (3) 
and R6 of said general formula (4) ] or an alkoxy permutation alkyl group as unsubstituted or the 
alkoxy permutation alkyl group expressed with said R4 is mentioned. 

[0020] As an example of (meth)acryloyloxy alkyltrialkoxysilane expressed with said general 
formula (2), acryloyloxypropyl trimethoxysilane, acryloyloxypropyl triethoxysilane, an 
acryloyloxypropyl tripropoxy silane, acryloyloxypropyl (2-methyl) trimethoxysilane, 
acryloyloxypropyl (2-methyl) triethoxysilane, an acryloyloxy pro PIRUTORI (methoxyethoxy) 
silane, etc. are mentioned, for example. 

[0021] As an example of phenyl trialkoxysilane expressed with said general formula (3), 
phenyltrimethoxysilane, phenyltriethoxysilane, a phenyl tripropoxy silane, a phenyl TORIBUTOKI 
gardenia fruit run, etc. are mentioned, for example. 

[0022] As an example of organotrialkoxysilane expressed with said general formula (4) For 
example, methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, 
MECHIRUTORI butoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, An ethyl tripropoxy 
silane, ECHIRUTORI butoxysilane, propyltrimethoxysilane, Alkenyl trialkoxysilane, such as 
alkyltrialkoxysilane, such as propyl triethoxysilane, a propyl tripropoxy silane, and pro PIRUTORI 
butoxysilane, vinyltriethoxysilane, and a BINIRUTORI (methoxyethoxy) silane, etc. is mentioned. 
[0023] By the above-mentioned manufacture approach, the silane of a general formula 
(silaneigeneral formula (3 of 2)) can first obtain preferably 1:0.2-20 and the cohydrolysis 
condensate which is made to carry out a cohydrolysis reaction under acid-catalyst existence, 
and has a silanol group by the mole ratio by using it so that it may become the range of 1:1-5 
preferably for the (meth)acryloyloxy alkyltrialkoxysilane of a general formula (2), and the phenyl 
trialkoxysilane of a general formula (3). 

[0024] here — the mole ratio of the silane of a formula (2), and the silane of a formula (3) — the 
above — the (meth)acryloyloxy radical content organopolysiloxane of the formula (1) made into 
the purpose for it to be out of range cannot be obtained. 

[0025] Furthermore, although the organotrialkoxysilane of a formula (4) can be blended with the 
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silane of a formula (2) and (3) in this case if needed, if especially the loadings of the 
organotrialkoxysilane of a formula (4) have desirable 0 - 2 molar quantity zero to 4 molar 
quantity per one mol of silanes of said general formula (2) and there are too many loadings, R2 
amount in an empirical formula (1) may increase, and thermal resistance and moisture resistance 
may worsen. 

[0026] As for the aforementioned cohydrolysis, it is desirable to carry out to the bottom of 
existence of an acid catalyst. The inorganic acid and organic acid which are a well-known acid 
catalyst as an acid catalyst can be used, and, specifically, organic acids, such as inorganic-acid; 
acetic acids, such as a hydrochloric acid and a sulfuric acid, and oxalic acid, are mentioned. 
Oxalic acid is desirable especially. 

[0027] The amount of the acid catalyst used cannot obtain the (meth)acryloyloxy radical content 
organopolysiloxane which has the specific average molecular weight of the target formula (1) to 
the total quantity 100 weight section of the alkoxysilane shown by said general formula (2), (3), 
and (4) when the 0.1 - 4.0 weight section is usually suitable and there are too few amounts of 
acid catalysts. What is necessary is just to usually perform a cohydrolysis at 0-50 degrees C. 
[0028] Thus, condensation polymerization is presented with the cohydrolysate obtained next. 
The conditions of this condensation polymerization reaction are important at Kami who controls 
the molecular weight of the organopolysiloxane of said general formula (1). 
[0029] As for especially a polycondensation reaction condition, it is desirable under 70-80- 
degree C reaction temperature conditions to consider as for 120 - 180 minutes more than for 60 
minutes. Reaction temperature may be too low or short ** past ** and a polycondensation 
reaction may not progress [ reaction time ] to satisfaction. 

[0030] In order to obtain especially with a mean molecular weights of 1,000 or more (polystyrene 
reduced property by GPC), for example, weight average molecular weight, organopolysiloxane, it 
is desirable to carry out condensation polymerization of the silanol group produced by the 
above-mentioned cohydrolysis and the alkoxy group in which after a cohydrolysis remains by the 
above-mentioned reaction condition. Thus, in the cohydrolysis condensation polymerization 
object pass a cohydrolysis and condensation polymerization, a part of alkoxy group remains, and 
while some silanol groups have also been unreacted, it remains. By containing in a molecule this 
alkoxy group and/or silanol group (namely, hydroxy group combined with the silicon atom) that 
remain indispensable, the optical waveguide ingredient which is made to harden this constituent 
and is obtained becomes the thing excellent in the adhesive property over a base material, or an 
optical waveguide ingredient comrade's adhesive property also in the bottom of a heating 
condition. 

[0031] Especially although there will be especially no limit as a photosensitizer of the (B) 
component used for this invention if usually used as a photosensitizer, the thing excellent in 
transparency is suitable. Specifically, the compound which has benzoyl, for example, 2-hide 
ROKISHI-2-methylpropiohenone, 1-hide ROKISHI cyclohexyl phenyl ketone, a tetrapod (tert- 
butyl PEROKISHI carbonyl) benzophenone, a benzophenone, etc. are mentioned as a 
photosensitizer. 

[0032] (B) the loadings of the photosensitizer of a component — the (meth)acryloyloxy radical 
content organopolysiloxane 100 weight section of the aforementioned (A) component 
receiving — 0.0001 - 20 weight section — it is 0.1 - 10 weight section preferably. 
[0033] The optical waveguide formation ingredient which consists of the photoresist 
organopolysiloxane constituent of this invention can be blended according to the need besides 
the above (A) and the (B) component in the range which does not bar the effectiveness of this 
invention for polymerization inhibitor, such as solvent, for example, the hydroquinone 
monomethyl ether, 2, and 6-JI (tert-butyl)-4-methyl phenol, the other additives further usually 
used for a photoresist organopolysiloxane constituent. 

[0034] As a solvent, toluene, a xylene, methyl isobutyl ketone, 1-methoxy-2-propanol, etc. are 
mentioned, for example, and the amount used has 0 - 80 desirable % of the weight at the whole 
constituent 

[0035] The photoresist organopolysiloxane constituent concerning this invention can mix and 
obtain to homogeneity the aforementioned (A) component and the (B) component, and the 
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component that still needs others. 

[0036] Thus, the optical waveguide formation ingredient which consists of the constituent of 
obtained this invention is used as follows, for example. Namely, a solvent is removed, when it 
applies to a predetermined base using coaters, such as a spinner, and a solvent is contained in a 
constituent Preferably, light is irradiated and 10-100 micrometers (thickness after solvent 
desiccation) of exposure parts of this constituent coat are stiffened, after forming a 40-80- 
micrometer constituent coat more preferably and covering a constituent coat front face with 
direct or a photo mask to this using a mask aligner etc. 

[0037] As a base to be used, a silicon wafer, quartz glass, etc. are mentioned, for example. 
[0038] Moreover, as an exposure light, ultraviolet rays, such as far ultraviolet rays (wavelength: 
193nm of examples, 253nm), i line (wavelength: 365nm), g line (wavelength: 436nm), and h line 
(wavelength: 405nm), are mentioned, for example, and an optical exposure can be made into the 
range of 20-1,000mJ. 

[0039] The constituent coat which is not hardened [ which was covered with said photo mask ] 
can form independent and the pattern according to said photo mask for solvents, such as methyl 
isobutyl ketone, toluene, isopropyl alcohol, a hexane, and an acetone, by mixing, using and 
removing [ dissolve and ]. After hardening, by heating at 100-150 degrees C preferably for 1 to 2 
hours, volatile matter, such as a solvent which remains in the stiffened constituent coat, 
disperses completely, and the coat excellent in thermal resistance, moisture resistance, and 
adhesion can be obtained. 

[0040] Since the optical waveguide formation ingredient of this invention can perform control of 
the refractive index easily only by changing the introductory ratio of an organic radical as 
described above, a refractive index can be used for it as a formation ingredient of a core layer 
and a cladding layer by adjusting suitably. In addition, generally, the difference of the refractive 
index of a core and a cladding layer is just over or below 0.3%, and optical waveguide is using this 
invention ingredient which has the specific refractive-index difference from which the 
introductory ratio of an organic radical differs, and can form a cladding layer and both the layers 
of a core layer with this invention ingredient. 
[0041] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained still more concretely hereafter, this invention is not restricted to the following example. 
In addition, a mean molecular weight is a polystyrene reduced property by GPC (gel permeation 
chromatograph) among this example, and Notation Mw means weight average molecular weight, 
and nD means the refractive index of a polymer. 

[0042] The [example 1] acryloyloxypropyl (triethoxysilane i) 56.2 weight section and the 
phenyltrimethoxysilane (ii) 182.4 weight section were taught to the flask (the mole ratio of (i):(ii) 
= 24:76), it added under stirring of the solution which mixed the water 46.1 weight section and 
the oxalic acid 2 hydrate 7.2 weight section as an acid catalyst to this, and the hydrolysis 
reaction was performed at 25 degrees C. Next, the condensation polymerization reaction was 
performed for 180 minutes, distilling off the alcohols which heated and carried out the 
byproduction of the reaction mixture to 80 degrees C. 

[0043] A part for acidity was extracted after dissolving the obtained hydrolysis condensation 
polymerization object in toluene until extract water became neutrality with pure water. Then, the 
(meth)acryloyloxy radical content organopolysiloxane which carries out reduced pressure 
distilling off of the toluene by 100 degrees C / 5mmHg, and is shown with the following empirical 
formula (5) of the (A) component as a resin-like solid was obtained. In addition, as a result of 
measuring the average molecular weight (MW) of this (meth)acryloyloxy radical content 
organopolysiloxane, it was 8,000 and was nD=1.530. 
[Formula 4] 

(CH 2 =CHCOO-(CH2^) 0 . 2 4(C 6 H 5 ) 0 . 76 (R 3 O) 0 . 10 SiO L 45 ( 5 ) 

(However, R3 is the mixture of a methyl group, an ethyl group, and a hydrogen atom.) 

[0044] Next, after adding the 2-hide ROKISHI-2-methylpropiohenone 3 weight section to the 

solution which dissolved the obtained (meth)acryloyloxy radical content organopolysiloxane 100 
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weight section in the toluene 20 weight section, the aperture filtered with the membrane filter 
which is 0.5 micrometers, and obtained the constituent 1-1 concerning this invention. The 
obtained constituent 1-1 was applied with the spin coat method on the silicon wafer, and was 
dried with 80-degree-C dryer for 10 minutes. This constituent coat did not have adhesiveness in 
the state of un-hardening. 

[0045] After making this constituent coat use, expose and harden a mask aligner (400mJ), it 
washed by isopropyl alcohol and the coat (cladding layer) which stiffened the constituent whose 
thickness is 25 micrometers on the silicon wafer was obtained. The base covered with this 
cladding layer was dried at 100 degrees C for 1 hour. 

[0046] On the other hand, the acryloyloxypropyl (triethoxysilane i) 93.6 weight section and the 
phenyltrimethoxysilane (ii) 384 weight section were taught to the flask (the mole ratio of (i):(ii) = 
20:80), it added under stirring of the solution which mixed the water 46.1 weight section and the 
oxalic acid 2 hydrate 7.2 weight section as an acid catalyst to this, and the hydrolysis reaction 
was performed at 25 degrees C. Next, the condensation polymerization reaction was performed 
for 180 minutes, distilling off the alcohols which heated and carried out the byproduction of the 
reaction mixture to 80 degrees C. 

[0047] A part for acidity was extracted after dissolving the obtained hydrolysis condensation 
polymerization object in toluene until extract water became neutrality with pure water. Then, the 
(meth)acryloyloxy radical content organopolysiloxane which carries out reduced pressure 
distilling off of the toluene by 100 degrees C / 5mmHg, and is shown with the following empirical 
formula (6) of the (A) component as a resin-like solid was obtained. In addition, as a result of 
measuring the average molecular weight (MW) of this (meth)acryloyloxy radical content 
organopolysiloxane, it was 8,000 and was nD=1.534. 
[Formula 5] 

(CH 2 =CHCpO-<CH i ) 5 > ) . 2 (C <j H5)o^(R 3 0)o. 1 Si0 1 . 4 5 (6) 

(However, R3 is the mixture of a methyl group, an ethyl group, and a hydrogen atom.) 
[0048] Next, the 2-hide ROKISHI-2-methylpropiohenone 3 weight section was added to the 
solution which dissolved in the obtained (meth)acryloyloxy radical content organopolysiloxane 
100 weight section and the toluene 20 weight section, it filtered with the membrane filter whose 
aperture is 0.5 micrometers, and constituent II- 1 concerning this invention was obtained. 
Constituent II — 1 obtained was applied to cladding layer Kami formed on said silicon wafer with 
the spin coat method, and it was dried with 80-degree-C dryer for 10 minutes. This constituent 
coat did not have adhesiveness in the state of un-hardening. 

[0049] The mask aligner was used for the above-mentioned constituent coat, and after sticking 
the photo mask which formed the pattern according to optical waveguide beforehand and 
exposing and hardening it (400mJ), when negatives were developed using isopropyl alcohol, 
thickness obtained the resolving pattern (core layer) of 50micromL/S by 40 micrometers to 
cladding layer Kami. 100 degrees C of bases covered with this lower clad core layer were dried 
for 1 hour. 

[0050] Furthermore, the above-mentioned constituent 1-1 was applied to obtained lower clad 
core layer Kami with the spin coat method, and it was made to dry with 80-degree-C dryer for 
10 minutes. This constituent coat did not have adhesiveness in the state of un-hardening. 
[0051] After making the above-mentioned constituent coat use, expose and harden a mask 
aligner (400mJ) t when it washed using isopropyl alcohol, it calculated from lower cladding layer 
upper limit to lower clad core layer Kami, and the up cladding layer whose thickness is 70 
micrometers was obtained. 100 degrees C of this optical waveguide were dried for 1 hour. 
[0052] About the above-mentioned optical waveguide, thermal resistance and moisture 
resistance were evaluated by the following approach. 

with the 200-degree C dryer, heat resistance test profit **** optical waveguide was heated for 
500 hours. Consequently, the exfoliation from a base and generating of a crack were not seen, 
the humidity test constituent I and Constituent II — a quartz-glass top — applying — photo- 
curing — the film with a thickness of 100 micrometers — forming — 85 degree C and 85%RH, 
and the constant temperature of 500 hours — constant humidity processing was performed. In 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi_ejje 



2006/09/05 



JP,2003-227949,A [DETAILED DESCRIPTION] 



8/9 ^— v 



measurement with a permeability of 400nm - 1,600nm, the result after processing is the same as 
the result before processing, and the change by moisture absorption was not seen. 
[0053] The [example 2] acryloyloxypropyl (triethoxysilane i) 117 weight section and the 
phenyltrimethoxysilane (ii) 1 20 weight section were taught to the flask (the mole ratio of (i):(ii) = 
50:50), it added under stirring of the solution which mixed the water 46.1 weight section and the 
oxalic acid 2 hydrate 7.2 weight section as an acid catalyst to this, and the hydrolysis reaction 
was performed at 25 degrees C. Next, the condensation polymerization reaction was performed 
for 180 minutes, distilling off the alcohols which heated and carried out the byproduction of the 
reaction mixture to 80 degrees C. 

[0054] A part for acidity was extracted after dissolving the obtained hydrolysis condensation 
polymerization object in toluene until extract water became neutrality with pure water. Then, the 
(meth)acryloyloxy radical content organopolysiloxane which carries out reduced pressure 
distilling off of the toluene by 100 degrees C / 5mmHg, and is shown with the following empirical 
formula (7) of the (A) component as a resin-like solid was obtained. In addition, as a result of 
measuring the average molecular weight (MW) of this (meth)acryloyloxy radical content 
organopolysiloxane, it was 10,000 and was nD=1.507. 
[Formula 6] 

(CH 2 =CHCOO-(CH 2 -fe)o.5o(C 6 H 5 ) 0 . 5 o(R 3 0) 0 . 06 SiO L47 (7) 

(However, R3 is the mixture of a methyl group, an ethyl group, and a hydrogen atom.) 

[0055] The constituent 1-2 was obtained like the example 1 except using the (meth)acryloyloxy 

radical content organopolysiloxane from which the above was obtained. 

[0056] Next, although the constituent coat with a thickness of 100 micrometers was produced 
silicon substrate Kami and on quartz glass like the example 1 and the same heatproof as an 
example 1 and the humidity test were performed using the above-mentioned constituent I~2, 
neither exfoliation, generating of a crack nor reduction of permeability was seen. Moreover, using 
the above-mentioned constituent 1-2, the pattern formation of the core layer by the same 
approach as an example 1 is also possible, and thickness obtained the resolving pattern of 
50micromL/S by 40 micrometers. 

[0057] The [example 3] acryloyloxypropyl (triethoxysilane i) 187 weight section and the 
phenyltrimethoxysilane (ii) 48 weight section were taught to the flask (the mole ratio of (i):(ii) = 
80:20), it added under stirring of the solution which mixed the water 46.1 weight section and the 
oxalic acid 2 hydrate 7.2 weight section as an acid catalyst to this, and the hydrolysis reaction 
was performed at 25 degrees C. Next, the condensation polymerization reaction was performed 
for 180 minutes, distilling off the alcohols which heated and carried out the byproduction of the 
reaction mixture to 80 degrees C. 

[0058] A part for acidity was extracted after dissolving the obtained hydrolysis condensation 
polymerization object in toluene until extract water became neutrality with pure water. Then, the 
(meth)acryloyloxy radical content organopolysiloxane which carries out reduced pressure 
distilling off of the toluene by 100 degrees C / 5mmHg, and is shown by the following formula (8) 
of the (A) component as a resin-like solid was obtained. In addition, as a result of measuring the 
average molecular weight (MW) of this (meth)acryloyloxy radical content organopolysiloxane, it 
was 9,000 and was nD=1.486. 
[Formula 7] 

(CH^CHCOO^CH^^^^C^o^O^osSiOi^ (8) 

(However, R3 is the mixture of a methyl group, an ethyl group, and a hydrogen atom.) 

[0059] The constituent 1-3 was obtained like the example 1 except using the (meth)acryloyloxy 

radical content organopolysiloxane from which the above was obtained. 

[0060] Next, although the constituent coat with a thickness of 100 micrometers was produced 
silicon substrate Kami and on quartz glass like the example 1 using the above-mentioned 
constituent 1-3 and the same heatproof as an example 1 and the humidity test were performed, 
neither exfoliation, generating of a crack nor reduction of permeability was seen. Moreover, using 
the above-mentioned constituent 1-3, the pattern formation of the core layer by the same 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2006/09/05 



JP,2003-227949,A [DETAILED DESCRIPTION] 

•■ 

» ■» 



9/9 s<—is 



approach as an example 1 is also possible, and thickness obtained the resolving pattern of 
50micromL/S by 40 micrometers. 

[0061] On the same conditions as the [example 1 of comparison] example 1, acid concentration 
was set to 1/20, and the photoresist organopolysiloxane constituent was compounded. As a 
result of being shown by the following empirical formula (9) and measuring the average molecular 
weight (MW), the obtained (meth)acryloyloxy radical content organopolysiloxane was 800, and 
was nD=1.520. 
[Formula 8] 

(CH 2 =CHCOO-(CH i )3) 0 . 24 (C 6 H 5 ) 0 . 76 (R 3 OX ) . 66 SiO l . 17 (9) 

(However, R3 is the mixture of a methyl group, an ethyl group, and a hydrogen atom.) 
[0062] The 25-micrometer cladding layer was formed in silicon substrate Kami like the example 1 
using the constituent 1-4 prepared like the example 1 using this (meth)acryloyloxy radical 
content organopolysiloxane. However, in 200-degree-C heat resistance test, the exfoliation from 
a base was seen and, as for this resin layer, generating of a crack was also seen. 
[0063] [Example 2 of comparison] thermosetting polysiloxane rubber dimethylpolysiloxane by 
which chain both ends were blocked by the dimethyl vinyl siloxy radical (the viscosity 1 in 25 
degrees C — ) It uses, the methil hydrogen polysiloxane (the SiH radical to the vinyl group in 
viscosity 20cs:vinyl group content dimethylpolysiloxane : 1.5 mols/(mol)) and the platinum 
catalyst which have a SiH radical in 000cs(es) and a side chain — as a principal component — 
containing — heat hardening — a quartz-glass top — a hardening coat with a thickness of 100 
micrometers — forming — 85 degree C and 85%RH, and the constant temperature of 500 hours 
— constant humidity processing was performed and the humidity test was performed. . After 
processing, it applied near 1,000nm, near 1,200nm, and to 1, 400-1, 600nm in 400nm - 1600nm, 
and the decline in permeability considered to be based on moisture absorption was seen. 
[0064] 

[Effect of the Invention] Raw material cost is also low, manufacture is easy and adjustment of a 
refractive index is [ the optical waveguide formation ingredient which consists of a photoresist 
organopolysiloxane constituent of this invention has the thermal resistance which was excellent 
even if there was little adhesiveness, it was excellent in sensibility and definition and formed as a 
thick film in the state of un-hardening, moisture resistance, and the outstanding adhesive 
property over a base material after applying on a base, and gives the coat which was moreover 
excellent in moisture resistance considering as silicone resin compared with silicone rubber, 
and ] also easy for it. Furthermore, according to the manufacture approach using the optical 
waveguide formation ingredient of this invention, using a photoresist, optical waveguide can be 
industrially manufactured advantageously by the easy production process without needing a dry 
etching process. 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran - web_cgi.eije 



2006/09/05 



<19)B#B#fW (J P) 02) & Hfj If ^ # (A) 



#^2003-227949 
(P2003 - 227949 A) 

myjkm a ¥j£i5*f smsB (2003. s. 15) 



(51)Inta 7 
G0 2B 6/12 
C0 8G 77/14 



F I 

C 0 8 G 77/14 
G0 2B 6/12 



2H0 4 7 
N 4 J 0 3 5 



*at* m&m<D$k3 ol (£ s m) 



<21)ffiH#*t 


$SP2002-29516( P2002-29516) 




000002060 










(22)tbSB 


sp^l4^2 H 6 3(2002.2.6) 




m^s^fflK^^Br^TB e # 1 # 






(72)$g?Mf 










P^Syft^iPfe^HBTA^AJf. 1 #»10 






















(74)ftSA 


100079304 



















(54) mm<D&m xm&&m&ttnRTfdmwE&om&jm 



(57) [«*)] Iftl] 

Mfe^B] (A) (1) : , 

(CH 2 ==CR ! COO(CH 2 )J a (Ph) b R 2 c (R 3 0) d S iO^^.^ 



(1) 



(RMi^JB^XJi/^S. R 2 I3C 1 -8(DT/1^ 
/^SX(iC2 — 8<OT^^^S. Phil^^-/^ 
R 3 *l7K*^XtiC 1 -4W7^S, 0. 05i 
a^O. 9. 0. l^b^O. 9, O^c^O. 2. 0 
< d ^ 0 . 5 . j&*o 0. 8^a+b + c + d^l. 5, 
nli2-5T^c ) X-m£tl. 0 
00 — 100, 0 0 0<7) (;**) T 2 y *4 ^Jr^^fV 

j^vs**^^^ (B) 7fcifJg#J£"a^ 



[SUM ±IEft*«K«fiW»rtU «il**-C. Kfi 
*K»tf««ttt, HUMS* W^4. guttle 



(2) 



003-22794 



[8***1 ] (A) T«B¥JSffiJ»5t (1) : 

(CH 2 =CR 1 COO(CH 2 ) n ) a (Ph) b R 2 c ( 

1 - 8 OT^^/uSXttRilST-R 2-8 (OTfl'tr-A' 

"To a (10. 0 5 ^ a ^ 0 . 9. bliO. l^b^O. 

9. cliO^c^O. 2. d |i 0 < d ^ 0 . 5, 

0. 8£a+b+c+d£l. 5 *-tiVP*tJ»ai-S» 

1, 000 — 100, 000 (GPCCJ:6 
CH2 = CR l COO- (CHz) 
R»tt**JIK-T-Xrt:^^a, R 4 f*^e&Xl* 

P h S i (OR 5 ) 3 
R 2 S i (OR 6 ) 3 

^->B*r/u=¥/us*^-r. ) t*t^5t/u^y by 
r/pa^^^^^SririB— «a: (2) ^^9^1 ^A'S 

D 0-5^/ufi^^**D7k^»S:t/3!iS^$^5r tl- 

3 ] it** 1 xn 2 KtoioytmiBLteJ&iittttt 

[0 0 0 1] 

6 0 

[0 0 0 2] 

*m"Cfc*#y VoH^iliifi, (1) S9H£a s i* 
t\ (2) SHJRtt* s ai\ (3) ^3f7*tet*^\£-< 
< iDItt » 1^ ft if 0) jft** 6 . 3t #KK * if ^ 

[0 0 0 3] *ZX\ r^b^y v'O^^WBOBl 
ffi^^jS*i"5fcii). 4#BH2 001-5991 8#4*« 
fcttU ->y 3-^7^-*«»«:fflir^Ct^J: 9, 2 
0 n m*«^6JHIl-C<0*»ftl»**liB-r'5a«36SBB 



2 

Ufci] 

R 3 0) d SiO (4 . a ^^ )/2 (1) 

(b) itm*M 

tezz.t torn fc -r a 
10 [gt*3S2] (a) /&#<d y n-f/ioj-* 

(2) : 

■ -Si (OR 4 ) 3 (2) 

/vhyr/^^^^^h TIE— (3) : 
(3) 

;P3^rv^>7 ^Srflftia— fciK. (2) W'>7VH;^f: 
0 . 2 — 20 ^e/H t N TIE— ( 4 ) : 
(4) 

[0 0 0 4] Sfc, 4$fF!g3 1 3 3 0 3 9#^«^fi, 

i/y =«yi:jgtLtty 

[0005] ^yi/D^rf y^-te^7 p 7^f L ^^ 

**#*>tU 4#BB2 001-3364 0-S-^*T'tt. # 

KB Sr JB^i" 6 »B1 1- KttH Mtt£ # ;tfc: "CI* ft 
t\ ^WWO 8-3 1 1 1 3 ftSMfcl*:*- 

40 m^m^t^^67^ y^-giettavutfy #y 

^*t6S»l-^5^*ttftif^ofctcOT-*)*). 
[0 0 0 6] t£oT> IWBK*«P^45t^-Ct>WBI«)H 

50 ttW^H«3^a*ttd. 



(3) 



2003-227949 



[0 0 0 7] ;£3BWttu ±E»«l^**ft*ttfc1>^ 

5 r. £ £ s ft fc-r 

[0 0 0 8] 

*s TIE— (2) T'fJilS T^yci^/U 

t^w/n^yT/^^i/i/^t, tie— Jttse 

(3) ti^S7xx/Ph!ir;^^>*>7>i:, <£> 
m\Z£ *) TIE— «5S (4) -C*S*t6*vl'#y' h y T/l* 

-6^i:l-J:9»S^i:36*-C#STlBSF«&Jlft** (1) T* 
l , ooo—ioo, ooo (G 

(CH 2 =CR 1 COO(CH 2 ) n ) a (Ph) b R 2 c (R 3 0) d SiO (4 . a ^^ )/2 



y^yv/p^yMWK mm 

7^^Sft^O^>f3RlR^{c^Ufclffi^b* 

-COjtea6»*ft if ^flftt^btf ft i K * X^ft 

[0 0 0 9]8oX*Slll, (I) (A) T1E¥#> 
tilftA (1) : 
Kb 2] 



(1) 



R l ^7KmJ^T-Xii^^/^. R 2 tt:K»K^* 
1—8 (DT/^si-MXteipimm.^ 2 — 8 ^)7;^^ 

t c ateO. 05^a<0. 9. b (10. l^b^O. 
9. c(10^c^0. 2 X dli0<d^0. 5. 
0. 8^af b + c + d^l. S^r^tt^fnSSJ^-r^SS: 
-cfc9. ni*2 — 5coSift-e*>5c ) t^£*u it¥ 

CH2 = CR 1 COO- (C H2 ) 

7^3 ^ vIBftr^^I S:^ L, n fi 2 — 5 (OS^T' 
P h S i (OR 5 ) 3 

R 2 S i (OR 6 ) 3 
R 2 fi^f^T-Sc 1 — 8 07/^^SXttR* 

^v-m^r/i-^r/^^7r:i- 0 ) x*^^^t5^-/^y hy 
t v^tfria— te^c (2) (7»^>-i^a^ 

t) 0 - 5 £ Sr#JD*»»Xt5fflS-& $ 1*5 C £ 

J:D4»&ixfct^fc6JiiB3tSliSt»?g*tt^ (I I 
I ) ±E*»«K«**t»S:K«-±^S6*a. ^SrfiaW 

[0 0 10] **W^ofk3E«-l*»l-lftWi-S 



l , ooo — ioo, ooo (GPC(:«t5 

(B) *HUS*»J 
ft5^4:S:4»»fci-S*»*BS*rtW». (II) _hf2 

(a) (y^) 7^yp>f/^*>i*tt/^ 
30 y^y^D^fy^ TIE— «* (2) : 

n-S i (OR 4 ) 3 (2) 

/khy7/^^r^>7^, TIE— J&5£ (3) : 
(3) 

;U3dr>->7 ^SrmiE— (2) (Di/ylsl^^tz. 
9 0. 2 — 20 ^e/l-S £ x TIE— fix^: ( 4 ) : 
(4) 

t. *3W!Kfl!^«5 (A) &ft<D U?) 7^o^ 

t^v'Sttt;^; d?y vp^rfyii tie— fess 

fit) ©W^«*$il5t/^7^yv'D^f>'t-fc 
[0011] 

Ub3] 



(1) 



5 



(4) 



*&mz 003-227949 

6 



aliO. 05^a^0. 9. b#0. l^b^O. 9, 
cliO^c^O. 2. d#0<d^O. 5. ^oO. 8 
^a + b + c + d^l. 5 *-ttb-?ttflSJg:i-5»"efe 

[0012] ±IE* ( 1 ) ^^IMR 2 t LTtts « 

-ry^/^S, t e r t-^f/US, ^ 

-cc^/U-v^r v-Zl-S^CO^JS^iS 1 — 8 CDT/^^/U 

[0 0 13] R 3 ^^^!^^^ 1 — 4 GO^t^t&XfiT/t-' 

•f^tl"^ t e r t-yf/l-S, y h^V^f/i-S, y 
h^fv/m^;pa s mh^v-^^/i-S. xh^-yxf/vi 

ib\ Cixb^fiTk^k (»*U<liiafi7K9Rft) LfcT 

[ 0 0 l 4 ] 3* ( i ) a tt3H***s«*tt*:^i-± 

■e*Kft«««:*fc-r (y*) r^n>f^>iw 

f'l^^U 0. 05^a^0. 9, £M=L<(iO. 1 
^a^O. 5«r»J£i--5jftX-*>6c bli#fcttSWk«J 
CIM^r^t^) 7 x L, 0. l<b 
^ 0. 9.#£L<f:tO. 5 ^ b ^ 0. 9T*$)^ cli 
CH2=CR' COO- (CH2) n 

T/^^>ei&T/i^/Wg£::^-r o ) T^£;ft,£ (y 
P h S i (OR 5 ) 3 

R 2 S i (OR 6 ) s 
[0 0 18] r^X% WE— «* (2) OR 4 -C8Sil 



O^c^O. 2. KKllO^c^O. 1. dfiO< 
d^O. 5. »^L<(iO<d^O. 1. J:0#*L< 
11 0. Ol^d^O. l£rSJ£U ^OO. 8^a + b 
+ c + d < 1 . 5, ^L<lil^a+b + c + d^ 
1. 1 *«J£i"6lft-Cfc5o ntt2 — 5(OfiJS-C*>t), 

[0015] £fc. 5£ (i) <7} (y r^y ci-</u^- 
^o. 3%«r«-c?*>9. ±E*^y#y 

(1) (y*) 7^yp^/^ySttt;^y^ 
yi/p^tyOl*T*nDfl x 1. 47—1. 55. 4# 

20 III. 50-1. 5 50«ltt6Ci^t?#5„ 

[0016] _bte (y *) y viAsttismtt* 
/UTtry^ y v^^yf*. **¥*&fHF-*** 1, poo 

-1 0 0, 0 0 0 (GPClrj;>5^y *^u>**3Ht. 
£ATIrI«) Xfc9. »*L<*i5. 000 — 50, 00 

30 [0 0 17] ±fE5£ (1) <D (y TV y n-f yP;*-* 

v/i^tt/^y/fyi/p^fyii, flitfTE-HW 

(2) : 

-S i (OR 4 ) 3 (2) 

^) 7^y P^/^^^/W^h y7^='drv/y7> 
(3) : 

(3) 

(4) : 

(4) 

k^v^/i-s. y h^r->y^/^s> y h^->^^/u 

[0 0 19] WE-tta (3) (^R 5 , flffE-^ 
(4) <^R 6 T^^ix6^M^X(ir/U^^i/gmr/^ 
*frmtl,Xte. MER 4 X^^tt5*gmXJlT/^^ 

[0 0 2 0] fillE-tt* (2) -CjlSixS (y ^) 
so y h y 7/U3*'>y7^Aff^ 



7 



(5) 
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y h^rv^v'^V. (2— y^/i^) T^Iia^/m^ 
n tvu h y^ h^rv^^ >\ y o-f/U^^rv'^n fc° 
/Why (y h^v^ h^-vO v/^^^^if^n^>o 

[0021] «ria-«* (3) x*m£thZ>7~~/isbV 

[0 0 2 2] flfFfE— «5£ (4) X^tbS^/lotfy h V 

y h^v^^^ ^f/uhy^h*">->?^ y^/L-h 
y /p^^y >\ ^f^hy7 r h^v'7^ 

h y ^ h^rv'v'^^s xf;Vh!/x|>3r^^7^ ^ 

^ N fcf/P h y y >\ ^p f/U h y ^ h^r 

e/->^^ s y a h y ^ci V x ~fxi\fjVY 20 

y7> ^^>7 y|^)T;^^ h y T /W=i ^ v^>9 
t^hy^h^^v'y^ b^/P h y h^^h 

[0 0 2 3] _bf£M3t*^T*fi. jfei\ -J&5£ (2) (O 
(y^) 7^ y P^/^i/T/^ h y 7/P3^'>'> 

(3) ^7^^hy7/^^'>i/7y^ 

^r/Vtfc-C— J&i£ (2) (7)~>7^:— J&xt (3) 

: 0. 2 — 20, £f£L<(3:l : l~5<Dg&lS 

[00 2 4] dt\ (2) COv^^tiS (3) Ov- 

(1) (y^) 7^ y D^/^v'lM^^y^ 
y ->o^:/£#5^ <^X£^t\ 
[00 2 5] Il^rO^ xt (2) . (3) <Di/7^ 

i&^PEXXxt (4) hy7/^^ 

>^gE^x*#^)^. * (4) toit^j hyr/u 
^v'v^^^fiii. ituie-j&xt (2) (D>^vi 40 

< ^otiift, UMi^HK /^i^^$>o 0 
[0 0 2 6] MIE^^DtK^^^ K^OTfttTi-ft 

p^)^^^u^ 0 mmmt \^x^ ^^commmxh^> 

<bii,£o ^Xl,^ Lt^lS^ ^gt'fe^c 
[0 0 2 7] K^Offiffimii, BUfS-^ (2) % 
(3) Rt/ (4) T^^ft^T^^^^^^XO^ItS so 



lOOlt^l, ItO. 1—4. OSirgfl/^ig 
X£>9. tMif^>^t#'5i:SW^ (1) <^4»3t 
V**^**:*"*"* (y*) r^'Jti^/u^i^m^ 

[0 0 2 8] ^<dx o ic\^xmbfcz>&-hU7kftM%on. 
(D to^yu^y /Ky ~>D3r^^(7)^a^=r^ 

[00 2 9] fiffi^Rl£3=#f*> 70-80 'C^JSM. 

[0030] #iw^^T-s. m^mm^^m 
i, ooo£Jt_t (Gpcia^^yxfi/y^sfi) <d 
;d-/^y #y i/D^ri^>-^#6fc^{w(^ _biS(7)^P7K 

^ui\ ?\^^xmu7kftm&xmm&&&xm 

^#Lx^f9. — »(D->7 y — ^St*RJS^t^S# 

-/US (EPt>> ^f^l^tfct Kp^>S) £ 

^«Ix.f^2-^^ KP^i/~2-/tf/^PW 
7x7 1 — Kp ^r~>->^ ^ :3 rv'/t'7x ;V^r 
fh7 (ter t - y*3 L /U^V*isJJSl>tf=-/l') 

[0 0 3 2] (B) ^O^iii^J(Dic^S^ HUlS 

(a) fig^ (y^) 7^y^/^>i§tt;^ 
y^yyp^rfyi ooltSHMU o. oooi- 
2 omsas. ^f^b< tio. i-ioiist^c 

[0033] *mw<v3tmik&*^#y#v 
a**^bj«s**ifttt«j**t»*i. sfffs (a) at* 

(B) A^ISdN ^il^J:9S»J. Wx.tf^'f Ko* 
y y y ^-/p^— t^/k 2, 6 — ( t e r t — ~f"f- 
ju) -4-y ^/^3iy-/u^<Dfi-&^ihSJ, Htcitiil 

^7fc5£{bf£ y y v- p ^ * ^m&m^m i^^<d 
m<Dmm]te¥&*mw<D®&&mffa^mmx-&&ir 

[0 0 3 4] S»Ji:UTtt, «*.tf 

^fMVT'f/^h^ h^-y~2-7 p p 



1 



(6) 
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— 8 0fi*%J& s $J* Lt\ 
[0 0 3 5] *36Wl-«63t«S<ktt^/^/#y 

f-^JBritttfi. flftffi (A) (B) 3Eia* 

[0 0 3 6] Z<DX o\^Xnhfrtz.Jm*J\<Dmj$Ltfafr 

»4L<lilO-100Mm (jg»Jtt«MS<£>« 
S) x J:5»4L<«i4 0-8 O^m^MWi^ 

[0 0 3 7] fflt^S*i:lX{l fell>y^y!)x 

[0 0 3 8] *fc. BRWjtitTIt «;ilf»»#M* 
(ifcft :Wl93nm, 253nm) . : 3 

6 5 n m) . g & (feS : 4 3 6nm) , h8 (feg : 
4 0 5 nm) ^^^^^tf^tt, »Mtli2 0- 

[0039] ifrie^^- h^xfx-mmztvtcmmfcnm 

6o Wk«, »4L<I4100-15 O < CX-l-20#r^ 
[0 0 4 0] *5SW^*»»»»fiK«-»tt. ±IELfcJ: 



[00 4 1] 

St^tlW^c ft*3. w^att, GPC 

(^/u/n— ^ ai— v-a >^ o-r h^^^) cu^^y * 
[0042] [3B*«i] r^o^/^^o^ 

h!ixh^->7> (i) 56. 2g£3k &l>*:7^~ 
9V h y ^ h=^v">7 V ( i i ) 18 2. 4liS^77 
* = lCtt»* ( (i) : (i i) ^/Utk=24 : 7 
6) . -^(^tK4 6. l&mURXfWttemt LTW'>a 
*l£2*fp^7. 2liS?:^lfc@i^T« 

frbffim&&1& : & 1 8 O^frofc, 
[0 0 4 3] '&bftfrto*ftMffim&%)%: 

lULt, tW, h;HVS:10 0t/5mmHgtg 
E^L, «W^^IT (A) S»OTBa« 

5£ (5) -c^stts r^yo>f^t^i$t 

(Mw) Sr»JSU^:Jg*. 8, 0 0 0t^^ no 
= 1 . 5 3 0-C£>o/Co 



(CH 2 =CHCOO^CH 2 -)3) 0 . 24 (C 6 H 5 ) 0>76 (R 3 0> ) . 1 oSiO L45 



(5) 



[0044] nbfttz. r^yn^/^ 
#y i o ossas^ 

>2 olf^i:Wlt^Ii:2-^^ K^y- 2 - 40 

0. 5/im0^yy'l/y7>f/^-t-5i@L, 
^5Mf£^ I - 1 Sr»fc, ftfcjxfcfilftft I - 1 £->y 
^ _b(,i^ t°>^^— h&ClJ: 9^fcU 8 0t 

[0 0 4 5] rcDffl^SKlw. 7^^77^ft-^ 
t^BftLT«ffc£l!:fc« (4 0 0m J) , 77 p Pt> 
7/U=i— /UTiSi^U ~>y =»>^cc/n— _bjci?$^2 5 



:^7«7 K«-e««Sixrca»S:i ootr-i^g; 
[0 0 4 6] — y n-r /M-^fv'T/n tvu h y ^ 

h^rC/i/7^(i) 93. 6mS^. M7x^;Uhy 
n^'^y (i i) 3 8 4lfS^77^3(:|t^ 
^ ( ( i ) : ( i i ) (D^/U\t= 2 0:8 0). CtbtC 

tK4 6. \&&&RTfffl&mt \.x<o^~$m2imim 

7. 2fi»aJS:ft^LfcS«[S:«*TT*aS*DU 2 5t 

f&^rl 8 O^WfTo^c 
[0 0 4 7] »e>tbfc«D7K5WS«6fi'& i ftS: h/^^l^ 

/iibfCo t<D'&^ hMy^l0 0V5mmHgt'S 

ffi^u. mm#;(D®jtm t l,x (a) js#<BTf5»s 



(7) 
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* (6) X~7jk£thZ> U*) 7^!)o^/^v/Stt 



12 

5H^« (Mw) SrMfcLfc***. 
= 1. 5 3 4t?*>o3t 0 
lit 5] 



(C^CHCOO-^Hjis^CfiH^o^OkiSiO,^ 



8, 0 0 0T-&9. nD 



(6) 



■CfcSc ) 

[0 0 4 8] nhthtc T^n^/U^ 

i/S-aW^/^/^y v-n^MJ-^i 0 OfiftgjSi:. h/U 

Ofi*g|S(^Sf -/»>f Ku^v/- 2 10 

I I - 1 «r»fc. »&*tfc»«tt I I - l tt 
^ = - hS«-J:t>ife*U 8 0UftiX'10^ft$ 

[0049] ±mmrfL&)Wimc ^xfTy^-r—zm 

X?&&m$1t. »*UT€MbUfca (4 0 0m J) . 20 

yKi±MS*4 0Min-e, 5 0miiiL/S(O»> 
* — ^ (371) S:#fco w©T»^7yK'37l-e 

ss^ftfcs^^ 1 0 o<c. 1 *m«dft2«fc. 

[0 0 5 0] lEiw. »6iT,fcT»*9s> K ■ 3TJBJtt;i 
±l5«a^fel - 1 t D ^=i~ hfe^J: «9^*L. 8 0 

[0051] JiefijA4bttntc. -^**T7 

l\ S^U-CWkS-lirfca (4 0 0m J) . ^y^ot: 0 30 

l«FMtt***fco 
[0 0 5 2] ±IB#*jM8fc:o^-C. B»tt. BfittSr 
TE*S"Cff« bfco 

(CH 2 =CHCOO-(CH i )3)o.5o(C 6 H 5 ) 0 . 



» b tLfc3t*KKS: 200 X,<ni&mkX\ 5 0 0 H#ffljj&p 

fttMl&tnUtil I*r*3Mf9*±fctt«U JftR 
flSKJ: 9J¥S 1 0 0 /im^BSrMU 8 5t- 8 5% 
RH. 5 0 O^FBBOtttatSM^&aSrfTofco 4 0 0 nm 
~ 1 , 6 0 0 nm^Sifi^^ayjet^jolvT. J&S&Oiig 

[0 0 5 3] [H16«2] 7^yp^/U^i/7 P PtVU 
hyxh^»7> (i) 1 1 7lta, W7x-;u 
h !i y b^-isf?^ ( i i ) 1 2 0 figgfl£r :7 7 * ^t- 
tti2^ ( (i) : (i i) <D^/Hfc = 5 0 : 5 0) . ^ 

ftfe7. 2fi*ffi£«^bfc»«*«#T^«^DU 2 

[0 0 5 4] »5>ttfc*D7K^»3ISfi'&«JS: h/loi^S 

ttlLfco h/^y^lO0t/5mmHgT'iS 
/EB*U »BMfcOH**fcbX (A) rit^^TIE*^ 
* (7) XTjkZfiZ, V o^/UTh^ri/S^W 

JrfloUJ /Ky fc*3* coo W^) T 

#^ft (mw) 10, ooox-fc*), 

nD=l. 5 0 7 T'^o/Co 
1^6] 



50 (R 3 O>). 06 SiO L47 



(7) 



-C&£ a ) 40 
[0 0 5 5] Ji^^tl^e (y^) 7^P^/m 

[0 0 5 6] ±K*&/£fe I - 2 ^rffll^-C. 3I16« 

1 t^«lw'>y ^ ySS±^ J: Xtt3&7 ^ ±(wJ? ^ 1 

oo/i m<nm&mwim&ftm u mse* i t 

lsmj&i>*]mX'&>Y) ^ m£&4 0 M mT\ 50/imL/ so 



[0 0 5 7] [Hlfe«3] 7^yn>f/^^7 c Pt> 
hyxh^rC/yyy (i) 18 711S, 

hyy h^v^v'y^ (i i) 4 8ii^77^^lc{l: 
52^ ( ( i ) : ( i i ) (D^e/utt= 8 0 : 2 0) , r.tt 
ICtK4 6. im&&RXf LTcOi/^. ^^27KfP 
^>7. 2S*«fB*rJB*Lfc»*S:8ll*T-caapU, 2 5 

1 8 0Mffo^ o 

[0058] %hMzM*ftmmm&mtc yjv^kzm 



(8) 
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14 



(8) "C^ft^ (^^) T^yD>{;^>l$tt 



T-S (Mw) ^aiJ^L/c^. 9, OOOffc^ nD== 
1.4 8 6T'$)of: c 

Uk7] 



(CH 2 =CHCOO-(CH 2 -^) 0>8 (C 6 H 5 ) 0 . 2 (R^O) 0 . 08 SiO L46 



(8) 



-c&6 0 ) 

[0 0 5 9] ±.m<D'&bfttz T^n^m 

[0060] m^. -bisa^fe i - 3 zm^^xmrnm i 
<h Iridic lt •> y >-ss±^ x xi^jf y * ±\zm £ 
loon m^a*««B!*^«!L. i tmatow 

3 4ffi^r, Hffi^Jl tl^«<o*jfe(cJ:e3TS^^ 



/s 

[0 0 6 1] [fcfclMH'l ] H2S#I 1 t B»©ftfrT, S£ 

(9) T^^tl^t>(^T% ^O^F^HPfi (Mw) SrS'J 
^LfcfeHL 8 00ffc^ no= 1. 5 2 0-C&O 

Uk8] 



(CH 2 =CHCOO-(CH 2 ^) 0 . 24 (C 6 H 5 ) 0 . 76 (R 3 O> )>66 SiO l . 17 



(9) 



) 

[0 0 6 2] CO (^^) 7* y n-f j^^-i^m^^^r 

ufcfijSifei -4*ffl^-c, justs i traflitw^y =v 

WffiSli. 2 0 0t:Wfl&ttW»tcioV>T, Sfi^foo*! 
[0 0 6 3] [Jt««2] *MWttt#y->P^fy^ 

fcv^5vl~1*y S/n^-frV (2 5tWMl, 000 
c s) tmm\^S iHSS:tt6^^W Kp5?x> 
«Ky v-n^f-v (M2 0c s : t'-/i-Mty^^ 
^yyp^ff y^^t^IIC^t^S iHS: 1. 5 

iDSRBHfclcJ: l 0 0 M mO 

a^btSBKSr^fiR 8 5t-8 5%RH, 5 0 0«fB^ 



4 0 0 nm— 1 6 0 0 nmt^*3t^T 1 , 0 0 0 n m 
ttifi. 1, 2 0 0nm^ti5^1, 4 00^1, 600 

[0 0 6 4] 



(72)359i# 4ttJW 

F*-A(#%) 2H047 PA02 PA 15 PA24 PA28 QA05 
TA41 

4J035 BA01 BA11 CA041 CA051 
CA061 CA101 CA131 EB01 



